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RESULTS  OF  AN  EXTERNAL  TANK  SEPARATION  TEST  IN 
THE  AEDC/VKF  TUNNEL  B ON  AN  0.010-SCALE  REPLICA  OF 
THE  SPACE  SHUTTLE  VEHICLE.  MODEL  52-OT  (IA17A) 

by 

R.  H.  Spangler  and  J.  J.  Daileda,  Rockwell  International  Space  Division 

ABSTRACT 

Tests  were  conducted  in  the  AEDC/VKF  Tunnel  B on  an  0.010-scale  model 
of  the  Space  Shuttle  Orbiter  and  External  Tank  to  determine  the  aerodyna- 
mic interactions  during  a "Return  to  Launch  Site".(RTLS)  abort  separation. 
The  Orbiter  model  was  built  to  vehicle  3 configuration  lines  (139B)  and 
the  ET  model  approximated  the  vehicle  5 configurations  with  protuberances 
and  attach  hardware. 

For  these  investigations  the  Orbittr  was  mounted  on  the  primary  sup- 
port system  and  the  external  tank  was  mounted  on  the  Captive  Trajectory 
System.  Six-component  data  were  obtained  for  each  vehicle  at  various 
Orbiter  angles  of  attack  and  sideslip  for  a. range  of  relative  angular  and 
linear  displacements  of  the  ET  from  the  Orbiter. 
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(B)  CN,  CLM,  CA,  CY,  CYN,  CBL  versus  DLT-Y 

(C)  CN,  CLM,  CA,  CY,  CYN,  CBL  versus  ALPHA 


INTRODUCTION 


An  external  tank  separation  test,  IA17A,  was  conducted  at  Mach  numbers 
of  6 and  8.  The  test  was  conducted  during  the  period  from  March  6,  1974 
through  March  15,  1974.  Data  were  obtained  to  define  the  aerodynamic  inter- 
ference between  the  two  bodies  over  a grid  of  five  variables  (a,  3,  x,  y, 
z)  for  various  initial  conditions  of  the  combined  vehicles.  Six  component 
aerodynamic  characteristics  were  obtained  for  both  bodies.  The  effects  of 
the  interference  on  elevon  effectiveness  (elevator  and  aileron)  were  also 
investigated.  All  objectives  of  the  test  were  met. 

This  report  for  IA17A  consists  of  three  volumes.  Two  volumes  consist 
of  data  figures  while  the  third  has  the  tabulated  source  data.  Volume  one 
contains  Figure  4 through  Figure  22  of  the  data  figures  and  volume  two  has 
Figure  23  through  Figure  51 . 
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NOMENCLATURE 

General 


PLOT 

SYMBOL 

SYMBOL 

DEFINITION 

a 

speed  of  sound;  m/sec^  ft/sec 

Cp 

GP 

pressure  coefficient;  (p-j^  - pco)/<l 

M 

MACH 

Mach  number;  V/a 

P 

pressure;  N/m^,  psf 

QL 

Q(NSM) 

Q(PSF) 

dynamic  pressure;  l/2pV®,  N/m^,  psf 

rn/l 

rn/l 

unit  Reynolds  number;  per  m,  per  ft 

V 

velocity;  m/sec,  ft/sec 

a 

ALPHA 

angle  of  attack,  degrees 

0 

BETA 

angle  of  sideslip,  degrees 

PSI 

angle  of  yaw,  degrees 

PHI 

angle  of  roll,  degrees 

P 

mass  density;  kg/m^,  slugs/ft^ 

Reference  & C.G.  Definitions 

Ab  . 

base  area;  m2,  ft2 

b 

c.g. 

/ref 

c 

S 


BREF 

wing  span  or  reference 
center  of  gravity 

span;  m,  ft 

LREF 

reference  length  or  wing  mean 

aerodynamic  chord;  ra,  ft 

SREF 

wing  area  or  reference 

P P 

area;  ra  , ft"^ 

MRP 

moment  reference  point 

XMRP 

moment  reference  point 

on  X axis 

YMRP 

moment  reference  point 

on  Y axis 

ZMRP 

moment  reference  point 

on  Z axis 

SUBSCRIPTS 

b 

1 

s 

t 

CO 


base 

local 

static  conditions 
total  conditions 
free  stream 
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HOMMCLATUEE  (Continued) 
Body-Axis  System 


PLOT 

I’iMBOL 

SmBOL 

DEPIKITIOK 

1 

IT 

GN 

CA 

axial-force  coefficient; 

Cy 

CY 

side-force  coefficient; 

p q^o 

CAB 

. . . base  force 

base-force  coefixcxent;  

-Ab(Pb  - 

CAf 

CAP 

forebody  axial  force  coefficient,  C^  - C^^ 

Cra 

CIM 

pitching-moment  coefficient;  pitching  moment 

Cn 

CYH 

yauing-moment  coefficient;  yaving^moment 

CBL 

„lll„e-mo.ert  coefficient; 

Stability-Axis  System 

Cl 

CL 

^ *1  *1 

lift  coefficient;  ±±^ 
qS 

Cd 

CD 

drag  coefficient; 

% 

CDB 

base -drag  coefficient;  ^ase^drjig 

CDF 

forebody  drag  coefficient;  Cp  - Cp^ 

Cy 

CY 

side -force  coefficient; 

qb 

Cm 

cm 

pitchi«B-BO«.nt  coefficient;  pltcbW~c.!g 

c 

n 

CLN 

ya-wing-raoment  coefficient; 

ci 

CSL 

rolling-moment  coefficient; 

l/d 

l/d 

lift-to-drag  ratio;  Cp,/Cp 

L/Df 

l/df 

lift  to  forebody  drag  ratio;  Cp/Cp^ 

ORIGINAL  PAGE  IB 
OP  POOR  QUALITY! 
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Symbol 


ET 

Po 

MRC  • 
RTLS 

v„ 


NOMENCLATURE  (Continued) 

Additions  to  Standard  Nomenclature 

Plot 

Symbol  Description 

station  no.  1 Orbiter  base  pressure  coefficient,  left 
side 

station  no.  2 Orbiter  base  pressure  coefficient,  right 
side 

balance  cavity  pressure  coefficient 
external  tank 

PO  freestream  static  pressure,  psia 

moment  reference  center 
return  to  launch  site 
freestream  velocity,  fps 

XCP/L  longitudinal . center  of  pressure,  fraction  of  body 

length 

Orbiter  longitudinal  station,  in 
external  tank  longitudinal  station,  in 
Orbiter  lateral  station,  in 
external  tank  lateral  station,  in 
Orbiter  vertical  station,  in 
external  tank  vertical  station,  in. 

Orbiter  angle  of  attack,  deg 
external  tank  angle  of  attack,  deg 


NOMENCLATURE  (Concluded) 


Symbol 

Plot 

Symbol 

Definition 

3o 

Orbiter  angle  of  sideslip,  deg 

3t 

external  tank  angle  of  sideslip,  deg 

Aa 

DLTALF 

incremental  angle  of  attack  between  Orbiter  and 
external  tank,  deg 

AB 

DLTBTA 

incremental  angle  of  sideslip  between  Orbiter 
and  external  tank,  deg 

AX 

DLT-X 

horizontal  distance  between  external  tank  nose 
mated  position  and  instantaneous  position  during 
separation,  in. 

AY 

DLT-Y 

lateral  distance  between  external  tank  nose  mated 
position  and  instantaneous  position  during 
separation,  in 

AZ 

DLT-Z 

vertical  distance  between  external  tank  nose  mated 
position  and  instantaneous  position  during 
separation,  in 

«e 

ELEVON 

elevon  deflection  angle,  deg 

«a 

AILRON 

aileron  deflection  angle,  deg 

GRID 

GRID 

matrix  of  linear  and  angular  displacements  used 

by  the  Captive  Trajectory  System  computer  to 
position  the  model  at  the  required  separation 
distances  and  angles 
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REMARKS 


During  the  course  of  test  preparation  and  running,  various  events 
occurred  having  a possible  effect  on  the  test  results.  These  items  are 
noted  below. 

1)  AEDC  was  unable  to  satisfactorily  tube  for  ET  base  pressure 
measurement  due  to  the  lack  of  provisions  for  these  measurements 
in  the  CTS. 

2)  A leak  was  discovered  to  exist  in  the  reference  pressure  tubing 
for  the  transducer  measuring  the  ET  chamber  pressure.  This 
affects  all  ET  chamber  pressure  data  after  group  110. 

3)  During  the  running  of  group  455  the  Orbiter  balance  (-050)  was 
damaged  due  to  a CTS  failure.  All  subsequent  data  were  obtained 
using  a similar  but  different  balance  (-048).  Since  no  com- 
parison runs  were  made  between  the  two  balances,  the  affect  on 
the  data  cannot  be  determined. 


CONFIGURATIONS  INVESTIGATED 

Model  52^0  is  an  0.010-scale  representation  of  the  Space  Shuttle 
Configuration  3 Orbiter,  built  to  the  lines  depicted  in  Rockwell  Dwg. 
VL70-000139B.  It  is  of  all  steel  construction  to  withstand  the  enviro- 
ment  of  hypersonic  tunnels.  Adjustable  control  surfaces  are  provided 
by  means  of  interchangeable  brackets. 

For  this  test  the  Orbiter  model  was  mounted  on  the  primary  support 
system  by  means  of  the  AEDC/VKF  4.00-Y-36-050  balance  and  4.06  -Z-21-047 
sting.  (After  data  group  454  the  -050  balance  was  replaced  with  the  -048 
balarice  when  the  -050  balance  was  damaged).  The  primary  support  system  was 
modified  to  reduce  blockage,  resulting  in  manual,  rather  than  remote  changes 
of  angle  of  attack  and  sideslip. 

The  balances  were  water  cooled.  Since  the  flexible  tubing  used  to 
carry  the  cooling  water  to  the  cooling  jacket  was  larger  than  anticipated 
the  aft  end  of  the  Orbiter  model  was  milled  out  for  clearance,  including 
the  main  propulsion  engines. 

The  52-T  model  is  an  0.010-scale  representation  of  the  Vehicle  5 
External  Tank  with  protrusions  and  attach  fittings  as  shown  on  Rockwell 
Dwg.  VL78-000Q62.  The  tank  model  is  also  of  all  steel  construction.  It 
was  mounted  on  the  Captive  Trajectory  System  by  means  of  the  AEDC/VKF  4.00- 
Y-36-049  balance  and  the  Rockwell  built  VY  109575  sting.  The  following 
configuration  notation  was  used: 

0i  = B^g  C7  E23  Fg  Ng  Ng^  Rg  V7 

ETi  = T20  AT^g  AT^7  AT^g  AT2Q  PTg  PT^q  PT^^  PT^2  '''-3  FL4 
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TEST  FACILITY  DESCRIPTION 

The  Arnold  Engineering  Development  Center  (AED.C)  is  an  Air  Force 


Facility  located  in  Tullahoma,  Tennessee.  Tunnel  B is  a continuous, 
closed  circuit,  variable  density  wind  tunnel^with  an  axi symmetric  con- 
toured nozzle  and  a 50- inch  diameter  test  section.  The  tunnel  can  be 
operated  at  a nominal  Mach  number  of  6 or  8 at  stagnation  pressures  from 
20  to  300  and  50  to  900  psia,  respectively,  and  at  a stagnation  tempera- 
ture of  up  to  1350°R.  The  model  may  be  injected  into' the  tunnel  for  a 
test  run  and  then  retracted  for  model  cooling  or  model  changes  without 


interrupting  the  tunnel  flow. 


1 


TEST  PROCEDURE 


The  test  was  conducted  to  obtain  data  for  use  in  a separation  tra- 
jectory computer  program.  The  test  program  was,  therefore,  designed  to 
produce  data  for  a grid  of  linear  and  angular  displacements  of  the  ET 
relative  to  the  Orbiter,  for  various  initial  conditions  of  the  combined 
vehicles.  In  general  AZ  (vertical  distance  Of  the  ET  nose  from  its  mated 
position)  was  the  basic  variable,  a basic  group  consisting  of  a series  of 
AZ  values  at  a single  value  combination  of  the  other  variables. 

The  initial  relative  positions  of  the  Orbiter  and  external  tank  were 
established  prior  to  testing  by  physical  measurements.  The  linear  and 
angular  movement  of  the  ET  on  the  CTS  was  controlled  by  the  CTS  computer 
which  compensated  for  balance  and  sting  deflections. 


DATA  REDUCTION 


Data  were  reduced  about  body  and  stability  axes  systems  using  the 


following  reference 

dimensions: 

Orbi ter  data: 

reference  area 

2690.0 

ft  .2 

reference  M.A.C. 

1290.3 

in. 

reference  span 
moment  reference  point 

1290.3 

in. 

= 1089.6 

in. 

Y = 0.0  in. 

0 

Zq  = 375.0  in. 


Tank  data: 


reference  area 
reference  M.A.C. 
reference  span 
moment  reference  point 


2690.0  ft.^ 
1290.3  in. 
1290.3  in. 


Xy  = 1360.1  in. 
Yj  = 0.0  in. 
Zj  = 416.4  in. 


MRP  locations  are  also  shown  in  figures  2a  and  b.  Orbi ter- tank  separation 


distances  are  as  defined  in  figure  lb. 
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TABLE  I. 


Itest  : TA17A  - 

IdATE:  3/15/74 

TEST  CONDITIONS 

REYNOLDS  NUMBER 

DYNAMIC  PRESSURE 

STAGNATION  TEMPERATURE 

MACH  NUMBER 

(per  ft) 

(pounds/si).  inch) 

(degrees  Fahrenheit) 

t;  q.T 

1.973  X 10® 

335 

7.9R 

1.921 

1.947 

805 

7.98 

1.753 

1-708 

812 

7.98 

1.669 

1.626 

812 

7.98 

1.431 

1.392  

832 

Orbi ter  (Groups  1-454), 

Balance  4.00-Y-36-050 

Design 

Range  of 

Measurement 

Balance  Component 

Load 

Static  Loads 

Uncertainty 

Normal  force,  lb 

200 

± 50 

±0.5 

Side  force,  lb’ 

. 100 

+ 25 

±0.1 

Axial  force,  lb 

50 

10 

±0.1 

Pitching  moment,  in. -lb  680 

tl  00  • 

±0.8 

Yawing  moment,' in-lb  300 

±50 

±0.3 

Rolling  moment,  in- 

-lb  100 

± 10 

±0.05 

Grbi ter  (Groups  455-997), 

Balance  No.  4.00-Y-36-048 

Design 

Range  of 

Measurement 

Balance  Component 

Load 

Static  Loads 

Uncertainty 

Normal  force,  lb 

300 

± 50 

±0.3 

Side  force,  lb 

100 

± 25 

± 0.15 

Axial  force,  lb 

50 

10 

± 0.1 

Pitching  moment,  in-lb  1020 

±100 

± 0.6 

Yawing  moment,  .in- 

lb  340 

±50 

± 0.4 

Rolling  moment,  in 

-lb  100 

± 10 

± 0.04 

. External  Tank,  Balance  No.  4.00-Y-36-049 

Design 

Range  of 

Measurement 

Balance  Component 

Load 

Static  Loads 

Uncertainty 

Normal  force,  lb 

200 

±50 

±0.3 

Side  force,  lb 

200 

±25 

±0.2 

Axial  force,  lb 

100 

10 

±0.1 

Pitching  moment,  in-lb  680 

±100 

±0.5 

Yawing  moment,  in- 

lb  680 

± 50 

±0.3 

Rolling  moment,  in- lb  100 

± 20 

±0.07 

Loads  and  Uncertainties  with  respect  to  Balance  Center 
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DATA  SET 
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65 
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mm 

OS 
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11 

a 

m 

IV 

IS 

K 

n 
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CONFIGURATION 


6i\  Oi 


TABLE  II. 


DATA  SET/RUN  NUMBER  COLLATION  SUMMARY 


PARAMETERS/VALUES 


date:  3//5'/7y 
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a OR  ^ 

schedules 


COC  F iCENTS 


idvar  mi 


IDVAR(2)  UCV 


TEST  RUN  NUMBERS 


TEST  RUN  numbers 


TABLE  II,  (Continued) 


TEST  ■/\EDCMfiHZl  (TFU^/^) 

DATA  SET/RUN  NUMBER  COLLATION  SUMMARY 

date:  3//5-/7V 

DATA  SET 
IDENTIFIER 

CONFIGURATION 

SCHD.  1 

PARAMETERS/ VALUES 

NO. 

1 . AXi/n. -PmH  sc«/e 

3L 

/2o 

A°< 

a/3 

AA 

<5^ « 

C,RXl> 

0 h 

RUNS 

0 

2.00 

^00 

RTKSS't 

0 1 + ET, 

(pO 

K 

!0 

3 

5 

523 

0 

0 

Cjifj 

^1 

m 

Ml 

UiZ' 

T~  335 
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0 

0 

0 

0 

m 

— 

‘fZO 

/O 

*tto 

7/7 

33(c 

hi 

IT 

-10 

■ 

• 

— 

— 

— 

m 

1Z7 

3 

■ 

-zo 

151 

736 

7&4 

TEST  RUN  numbers 

33? 

T 

0 

IH 

74S 

3i0 

ji 

~!6 

— 

• 

141 

Ip. 

7p 

J 

~ 

14^ 

13? 

139 

1 

3ys 

T 

0 

0 

36(4 

211 

m 

34“/ 

W 

i 

300 
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( 

til 

tP 
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r 

0 

/7 
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- 
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□ 

■■ 

1st 

IS1 

1SU 
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-26 
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%5 

n4 
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ni 
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H 
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COEPFICENT5  IDVARIll  IDVAR  (2)  '■■iCV 

a OR  B . 

SCHEDULES  * 

TABLE  II.  (Continued) 


TEST  :A£DC 


DATA  SET/ 


RUN  NUMBER  COLLATION  SUMMARY 


DATE  : 


3/jS /7‘^ 


DATA  SET 
IDENTI  FIER 

CONFIGURATION  — 

4 

SCHO. 

o 

AoC 

A 

PARAf 

M 

PETERS 

/VALU 

ES 

7S 1 

NO. 

OF 

L 

fall  Si 

:« /£ 

KTK35''! 

Di'+B'Ti  Is 

Hr 

~ 

5 

o 

3 

0 

c>  e. 
0 

0 

2.00 
' 133 

HOO 

S.'TS 

r ^ 

-10 

"7“" 

- ' — 

— 

— 

— 

— 

— 

— 

^3\ 

131 

5U0 

0 
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r 

no 

m 
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r 

-S' 

o 

0 

n 

r 
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3U 

a 

■ 
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— 

— 

m 

Wr 

3(p^ 

0 

310 

K5 

r 

6 

3 
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m 

M 

lJL 
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— 

— 
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m 
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j 

-^6 

3^0 

J 

~Z0 

f 
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r 

ur) 

31b 

M 
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0 

0 
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S’ 
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N 
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_s 
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— 

— 

m 

13X. 

33  i 
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T 
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0 
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313 

J 

L 1 
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— 

a 
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1H- 

■31S 

J 

-36 

f 
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^sc, 
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311, 

T 

0 

B 
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Utl, 

311 

U 
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W 

V 319 
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jL. 

_N 

! 
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J 

Ji 

Li 

' 

J) 

^hJ 
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Z 11 '9  25 ' 31 37 £3 

g J.  i i t..:i  J t I 1 1 i t I I I I I I I 1 I 1 1 I I 1 I I I I I I ,,  I I , I I , I , 

COEFF  tCENTS 

a o R /9  ■ 

SCHEDULES  5 


49 55 ej 

X.J.J  1 1 .1.1  I I L.t  I I 1 I I I 1 t 1 I 

IDVAR  I II 


7 5 76 

i-.  » 1 I I I * 

lOVAR  (2)  HCV 


TEST  RUN  NUMBERS 


TEST 


TABLE  II.  CContInued) 


DATA  SET/RUN  NUMBER  COLLATION  SUMMARY 


DATA  SET 
IDENTIFIER 


463 


405 


40 


91 


4o4 


HI6 


CON  FIGURATION 


TK3^0\  0,~h^r, 


9! 


573 


PARAMETERS/VALUES 


/3q  \A<k\£^/3  I M S a \Se 


inniifiiBISIBifiiBiSiSil 

iiiniiii^iiiiiiaiBn 


t\(D\o  \ O \m  0 


O 3 


'J6 


-Zt 


0 


-lb 


3 \0 


6 \300 


nil 


lEiiaci 


S\o  0 


Hb 


-20 


3 I 0 


3 \-/0 


date;.  3// 3/7^ 


NO.  I AX,/n. -PmII  sc«  /e. 

G,RTD  I runs  I 0 I I VOO 


W I ^70 


m 


^11 


^95 


9^1  \ mmo 


93 


89  88 


24\85  \92. 


3m31W92. 


159 


I31\i^3\is4 


55  U52.U3/ 


3i2£\2'3Jf 


m\  19L 


19S\/92\/9I 


a OR  0 
SCHEDULES 


COEF  F ICENT5 


IDVAR  M)  IDVAR  (Z)  NO 


TEST  RUN  NUMBERS 


|test;a£dc  yfi  H2.  x Ct/^ i 'r/i) 


DATA  SET 
IDENTIFIER 

RTK'm 

ZTM 

Hi  I 

m. 

4(23 

—JM. 

HU. 


43Z 


CONFIGURATION 


o.  +£T, 


TABLE  II.  (Continued) 

I DATA  SET/RUN  NUMBER  COLLATION  SUMMARY 

SCHD.  PARAMETERS/ VALUES 

A/  p<o  /3q  Ao<  £1^/3  M ' Sa 

^ 

T ^ ^ T T~T l~T - 



__<] 

fi  5 0 ' 


d 0 


-26 


3 -10 


3 


date;  3//5'/7y 


NO. 

I " I OF 

PUNS  j 


t 

IX 


9 


:23 


A3 


A1 


Q XOO  ¥0O 



Aril  17C> 







ZH'Z  34! 
33733^1 


3M 


(oH\m\U9 


10!  nmu99 


m\  m\ 


n DR  p 

COEFFICENTS 

1 D V/ A R MI 

IDVAR  (2) 

SrHEDULES 

»5 

TEST  RUN  NUMBERS 


TE$T:AgDCN//)VJg^  (Tl^l^A) 


TABLE  II.  (Continued) 

DATA  SET/RUN  NUMBER  COLLATION  SUMMARY 


DATE : 3/V5V7y 


DATA  SHT 

SCHD. 

PARAMETERS/VALUES 

NO. 

AX  ^Vl.  + 

IDENTIFIER 

CONFIGURATION 

ay  Ot, 

°<o 

/3o 

A=><  M 

§ a 

Se.  \Po 

GRTD  runs 

zo„go 

ms-oi 

o, 

0 loS 

0 

0 

O 0 

0 

■0  — 

/ 

ysox  ■ 

* 

0 

3 

0-3 

3 
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r 

0 

-3  0 ■ 

“ 
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3 

-5"  '3  ■ 

¥ 
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-5 

0 

5"  0 
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3 
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3-13 
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0 

0 
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5 

// 

w 

Sll 

cf 

A2 

Ml 

— . - rr 
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■ ...  ■-  ■ ' 
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' -i"  S' 
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-/^  N 10 

/5/S 

V 
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^ 0 S 0 

7 

13 

19 

25  31 

15 
/V 
J3  . 

JA-L 

n 

10 

i4 


W 

(oOl 

d>zo 

L>3S 


a OR  0 

SCHEDULES 


COEf  F ICENTS 


■^aX  atvfjLA'Z-  <x-t-€.  noT  hi€a~n.'t -hhis  \sola.i'€.<L  o.nd.  a du.mM^  VA./iie  cf  /LCro 

UStd.  ; 4^Me3e  clcdoLse+s  . 


TEST  RUN  NUMBERS 


TEST  : A5DC:  V/i'/ii  CT/^l'7/i) 


DATA  SET 
IDENTIFIER 


RTR5IS 


CONFIGURATION 


a OR  ^ 
SCHEDULES 


TABLE  II.  (Continued) 


DATA  SET/RUN  NUMBER  COLLATION  SUMMARY 


PARAMETERS/VALUES 


S/p,  I \Fo 


O 15931  IS 


mm 

A»< 

b 
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5 

ii 

-S' 

■■ 

~/d 

■1 

10 
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3 
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0 

0 

0 
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DATE  : 


IS 


Z2, 
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3//5-/7V 
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COEC  F ICENTS 


IDvAR  111  IDVAR  12)  NCV 
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4-/n&5e  cloctcLseis . ' 


TEST  RUN  NUMBERS 


*TEST 


TABLE  II.  (Continued) 

DATA  SET/RUN  NUMBER  COLLATION  SUMMARY. 


date;  3//S /?y 


DATA  SET 
IDENTI  FIER 


RTT^SSt 

m 

. 53^ 

■1 

n 

S^l 

PARAMETERS/ VALUES 


CON  FIGURATIOrJ 


E9E3 

M 

^^9113911 

5 

0 

m 

i--^0 

0 

Him 

-Vo 

■ NO. 

GRJ‘C>I 


AX , rn.  Toll  sca/e. 


a-r€.  iSalaUcL  da.-^p.  and.  a,dafy\M^  VdUe.  Of  ^tnc  uj(05, 

in,  4-Me5e  cioio-se+s. 


TABLE  II.  (Continued) 


TEST  : j9£i>(L  (lA/'fA) 


DATA  SET 
IDENTIFIER 

CONFIGURATION 

RTR55'I 

^77 

• DATA  SET/RUN  NUMBER  COLLATION  SUMMARY 


~/6  \~/0 


date.  3//s/74^ 


SCHD.  [CONTROL  DEFLECTION 
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m m3 
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a OR  P 
SCHEDULES 


OS(^€t)= 


COEFFICENTS 


61  67  _ 75  76 


IDVAR  (1)  IDVAR  (2)  NDV 


TEST  RUN  NUMBERS 


TEST  :A£Dt  V/1^22  CrAf7/^) 


DATA  SET 
IDENTIFIER 

CONFIGURATION 

KTRU! 

0^  -hE~Tt 

TABLE  II.  (Continued) 


DATA  SET/RUN  NUMBER  COLLATION  SUMMARY 


PARAMETERS/VALUES 


‘A  o |/3  o I ^ ^ AA  I 1 <S^e. 


O 0 0 1-3  O O 


-/O 


~zo 


date:  3//5'/7y 


I NO.  AX,/n.  Cm!\ SC« /e. 

"H  ll^ll■'j  O F ^mmrnmnmmm 

jyrDjpuNS  0 


1 I 


0 

97 

100 

a OR  P 

SCHEDULES 


COEP  F ICENTS 


IDVAR  <n  IDVAR(2)  NDV 


TEST  RUN  NUMBERS 


TEST  RUN  NUMBERS 


TABLE  III.  - MODEL  DIMENSIONAL  DATA 
MODEL  COMPONENT:  ATTACH  STRUCTURE  - ATi6 

GENERAL  DESCRIPTION:  Forward  orbiter/ET  Attach  Structure  (2  member 

structure) . 


MODEL  SCALE: 

0.010 

MODEL  DRAWING; 

SS-AOOII7 

DRAWING  NO.: 

VL78-000062B,  SK-H-4011 

DIMENSIONS: 

MHIMHEjR 

FULL  SCALE 

#1 

^o 

394.38 

^o 

0.0 

. 

Zo 

LWR  ML 

- 

Xj 

1131.0 

Yt 

46.8 

561.298 

Xo 

39^^- 38 

Xo 

0.0 

Zo 

LWR  ML 

Xj, 

1131 -0 

Yt 

- 46.8 

Zj 

561.298 

MODEL  SCALE 

3*9^ 
0.0 
LWR  ML 

11.310 

0.468 

5-613 

3.944 
0.0 
LWR  ML 

11.310 
- 0.468 
5-613 


Diameter  of  Members; 


5.70 


0.057 


^ table  III.  - ^K)DEL  DIHE!NSI0NAL  data  - Continued. 

‘ili'  MODEL  COMPONENT:  ATTACH  STRUCTURE  - AT^^y 

GENERAL  DESCRIPTION:  Left  rear  orbiter/ET  attach  structure  (2  member 

structure ) 


MODEL  SCALE: 

0,010 

MODEL 

DRAWING: 

SS-A00117 

DRAWING  NO.: 

VL78-000062B, 

SK-H-4013 

DIMENSIONS: 

MEMBER 

FULL  SCALE 

MODEL  SCALE 

#1 

Xo 

1317-00 

13.170 

Yo  • 

- 96.5 

- 0.965 

• 

Zo 

,267.5 

2.675 

Xt 

2058.00 

20.580 

Yt 

- 125.827 

- 1.258 

515.00 

5.150 

X 

o 

1317.00 

13.170 

- 96.5 

- 0.965 

Z 

o 

267.5 

2.675 

2058.00 

20.580 

- 125.827 

- 1.258 

^T 

515.5 

5.155 

Diameter  of  Members: 

#1 

11.5 

0.115 

#2 

15.5 

0.155 

45 


TABLE  III.  - model  DIMENSIONAL  DATA  - Continued. 


MODEL  COMPONENT:.  ATTACH  STRUCTURE  - ATgQ 

GENERAL  DESCRIPTION:  Aft  SRB/ET  attach  structure  (3  member  structure) 


MODEL  SCALE;  0.0.10  MODEL  DRAWING:  SS-AOOll? 

DRAWING  NO.:  VL78-000062B,  VL72-OOOii40,  VL72-000115 


DIMENSIONS:  MEMBER 

FULL  SCALE 

MODEL  SCALE 

#1 

Xb 

1317-00 

13-170 

Yb 

+ 57-0 

+ 0.570 

Zb 

Zrp 

457.00 

4.570 

#2 

Xb 

1317-00 

13.170 

X<ji 

2058.00 

20.580 

#3 

^B 

. 1317-00 

13.170 

Yb 

+ 57-0 

+ 0.570 

Xrp  . 

2058.00 

20.580 

Zt 

343.00 

3.430 

Diameter  of  Members,  In. : 

6.0 

0.060 

/'  * r i 
i 


47 


xAi^Liil  'IX-u.  — MOD^ElTi  DXMiiiNSXONAXi  I}ATA  — Continued* 

MODEL  COMPONENT:  BODY  - 

GENERAL  DESCRIPTION : Fuselage,  Conflguratloa  3>  psr  Roakvell  Lines 

Praying  VL70-000139B  

NOTE:  Identical  to  B17  except  forebody . 

MODEL  SCALE;  .010 
DRAWOIG  NUMffilH:  VL7O-OOOI39B 

DIMENSIONS;  FULL  SCAT.E  MODEL  SCALE 


Length  - In. 

1290.3 

12.00^ 

Jfeix.  Width  - In. 

267.6 

2.676 

>b.x.  Depth  - In. 

244.5 



Fineness  Ratio 
Area  - Ft^ 

4.82175 

4.82175 

Ifax.  Cross-Sectional 

Planfom 

Wetted 

386.67 

0.03867 

Base 


TABLE  III.  - MODEL  PIMEN3I0NAL  DATA  - Continued. 

MODEL  COMTONENT;  CANOPY  - C7  , ■ 

GENERAL  DESCRIPTION;  Configuration  3 per  Rockvell  Lines  VL70-000139 


MODEL  SCALE;  O.OlO 
DRAWPG  NUMBER;  VLJO -000139 

DIPKSIONS;  FULL  SCALE  MODEL  SCALE 

Length  (Xq  = ^33  to  Xq  = 6jO)  in.  PS  237  2.370 

Jbx.  -mdth  ' 

Max.  Depth  (2^  = to  2^  ■»  502.)  - I&.  FS  ' 

Fineness  Ratio  . 

Area  ■ - ■ 

Max.  Cross-Sectional  

Flanf orm  

Wetted,  ' 


I’ABLS  III.  - MODEL  DIMENSIONAL  DATA  - Continued. 


MODEL  COMPONENT;  ELEVON  - E03  

GENERAL  DESCRIPTION;  ConTiKuratlon  3 per  Vi 07  Rockvell  Lines  Draving 
VL70-000139B  data  for  (l)  of  (2)  oldes 


MODEL  SCALE;  0.010 

DRAWING  NUMBER;  VL70-000139B 
DIMEIISIONS; 

Area  - f 

. Span  (equivalent)  - in. 

Inb'd  equivalent  chord 

Outb'd  equivalent  chord 

' Ratio  movable  stirface  chord/total 
surface  chord 

At  inb'd  equiv.  chord 

At  outb'd  equiv.  chord 

Sweep-back  angles, degrees 

Leading  edge 

Ohrailing  Edge 

Hingeline 

O 

Area  Moment  (Normal  to  Hingeline) . - ft 
(Product  of  Area  Moment) 


FULL  SCALE 

MODEL  SCALE 

205.52 

O.Q2QS5 

353.34 

3.533- 

114.78 

1.148 

55.00 

0.550 

0.208 

0.208 

0.400 

0.400 

0.00 

0.00 

- 10.24 

- 10.24 

0.00 

0.00 

1548.07 

0.001548 

50 


TABLE  III.  - MODEL  DIMENSIONAL  DATA  - Continued. 

MODEL  COMPONENT;  BODY  FLAP  - F5 

GENERAL  DESCRIPTION:  Body  f Up  for  fuselage  R1.9 — 


MODEL  SCALE;  6.015  ' 

DRAWING  NUMBER;  VL70-000139 

DIMENSIONS;  . FULL  SCALE  MODEL  SCALE 

Length  - In.  ' ~ 6k. "fu  0.8470 

Mblx,  Width  - In.  867.6  2.676 

Melx.  Depth  • Itt.  

Fineness  Ratio  

' ^ 

Area  - ft^  ' 

Max.  cross-sectional  142 ■ 519^  0.01425 

Wbtted 


Base 


38.0958  0. 00380958 


TABLE  III.  - MODEL  DIMENSIONAL  DATA  - Continued. 
MODEL  COMPONENT:  FEEDLINE  - FL3 

CENERAX  DESCRIPTION:  LOX  Feedline  between  ET  and  orbiter. 


MODEL  SCALE:  0.010  MODEL  DRAWING:  SS-AOOll? 

DRAWING  NO, ; VL78-OOOO62,  VL72-000131 


DIMESIONS: 

. FULL  SCALE 

MODEL  SCALE 

Centerline  at:  Xip 

2017 . 50 

20.175 

Yt 

70.00 

0.700 

1330-50 

13.305 

70.00 

0.700 

Diameter: 


18.80 


0.188 


TABLE  III.  — MODEL  DIMENSIOKAL  DATA  n 

Continued 

MODEL  COMPONENT:  PEEDLINE  - PL4 


GENERAL  DESCRIPTION; 


LH2  feedlihe  between  ET  and  orbiter. 


MODEL  SCALE:  0.010 

kmwjhg  ho.:  VL78-oooo6a,  VL72-000131 
DIMENSIONS; 

. Centerline  at:  y 


Yt 

Diameter 


MODEL  DRAWING  NO.;  SS-AOOII7 


MODEL  SCA^ 

2017 • 50  20 . 175 

- 70,00  - 0.700 

1330.50  13.305 

- 70.00  - 0.700 


18.80 


0.188 


MODEL  SCALE:  0.010 


DRAWING  NUMm;  VL?0 -000139 
DIMENSIONS: 

Length  - In. 

Msix.  Width  - In. 


Ma.x.  Depth  - In. 

Fineness  Ratio 
Area  - Pt^ 

Max.  Cross-Sectional 

Flanform 

Wetted 

Base 


FULL  SCALE  MODEL  SCALE 


TABLE  III,  - MODEL  DIMENSIONAL  DATA  - Continued. 


MODEL  COl-IPONENT;  ' NOZZLES  - N8 


rlUUAij 

GENEPJIL  DESCHIPTIOK:  Basic  0^B  Nozzle 

of  Configuration  2A  per  Rockwell  lines 

^L70-008306  and  VL70-000089"B”. 

Intersection  of  nozzle  exit  plane  and 

nozzle  centerline  at  Xo  = 1570. 75»  T©  ~ j^*25»  ..?_q  5P7,?,?,5  ^ . 

MODEL  SCALE  = 0.010 

DRAWING  :N0.  VL70-008306,  VL70-000039"B' 

",  SS-AOOO92 

DIMENSIQIS 

PULL  SCALE 

iODEL  SCALE 

Kach.  116. 

y . . 

- 

Length  in. 

■ ' Ginbal  Point  to  Exit  Plane  : 

Throat  to  Exit  Plane 

• 

• 

Diameter  ~ in. 

■ ■■  'Exit. 

• ..  50.00 

■ Q.5OQ 

Throat 

. N/A.  . 

N/A 

Inlet 

28.00 

0.280 

. .i  ' . ' , 

2 

Area '•-ft  ./Nozzle 

Exit 

13.635 

0.00136 

Throat 

Gimbal  Point  (station)  — in. 

' X , ■ , 

\ I ■ 

z 

Null  Position— deg.  • 

Pitch 

Taw  (Outb'd) 


±88.0 


0.880 


492.0  4.920 


15*49*  . 15*49* 

+12*17*  +12*17' 
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TABLE  III.  - MODEL  DIMENSIONAL  DATA  - Continued. 


MODEL  COMPOriEOT : MPS  Mn7.7J.F.q  - N PA' . 

GEMEIUL  DESCRnTION:  Configuration  3A  !-!PS  Hogzles 

liODEL  SCALE  = n mn  

DRAWING  NO.  VL70-000140A , VL70-005Q30A 
DIIEI-3IOMS  ' 

Mach  Ho.  ' . • . 

Length  ~in. 

Cimbal  Point  to  Exit  Plane 
.Throat  to  Exit  Plane 
Diameter  ~in. 

Exit 

Throat 

• i . 

Inlet 

Area~ft2^  /Nozzle 
Exit 

Throat  _ ‘ • 

Ginibal  Point  (station)  ~in. 

Upper.  Nozzle 
X 
T 
Z 

Lovrar  Nozzles 
. ■ ■ X 

T 

Z 

Null  Position  ~ deg. 

Upper  Nozzle 
Pitch 
.Yaw 

• 

Lower  Nozzles 
Pitch 

Yav/  (outb'd) 


FULL  SCALE  MODEL  SCALE 


91.000 


-Q».910 


45.16585  O.OQJf52 


1445 
0 


IftAso 

0 

-4r4-30. 


68.16996 

737TODDCT 


+ 


16"  16» 


10"  30“ 
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TABLE  1X1.  — MODEL  DIMENSIONAL  DATA  — Continued. 
MODEL  CCMPONENT:  ET  PROTUBERANCE  - PT9 

GENERAL  DESCRIPTION;  LOX  Vent  line  fairing  on  tankj  nose. 


MODEL  SCALE:  0.010 

MODEL  DRAWING:  SS-AOOll? 

DRAWING  NO.;  VL?8-000062 

DIMENSIONS; 

PULL  SCALE 

MODEL  SCALE 

Leading  edge  at; 

Xj 

350.9 

3.509 

Yt 

0.00 

0.0 

Trailing  edge  at: 

Xj 

959.7 

9.597 

Yt 

60.00 

0.600 

f<  'i 


TABLE  III.  - MODEL  DIMENSIONAL  DATA  - Continued. 
MODEL  COMPONENT;  ET  PROTUBERANCE  - PT]_o 

GENERAL  DESCRIPTION;  LOX  Peedline  fairing  on  tank,  T2Q,  tank  secured 
to  tank. 


MODEL  SCALE;  0.010 
DRAWING  NO.;  VL78-OOOO62 
DIMENSIONS; 

FULL  SCALE 

MODEL  SCALE 

Leading  edge  at; 

985.7 

9.857 

■ 

XT 

- 70.0 

- 0.700 

Trailing  edge  at; 

^T 

2071.50 

20.715 

Yj 

- 70.00 

- 0.700 

Centerline  of  LOX  feedline 

located  radially  at  0 = 

23.5° 

1'  ' « 
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TABLE  III.  ^ MODEL  DIMENSIONAL  DATA  - Continued. 

MODEL  C(»!PONENT:  ET  PROTUBERANCE  - PT^i^ 

GENERAL  DESCRIPTION:  feedline  fairing  on  TgQ  tank  secured  to  tank. 


MODEL  SCALE;  0.010 
DRAWING  NO.;  VL78-OOOO3IA 
DIMENSIONS: 

FULL  SCALE 

MODEL  SCALE 

Leading  edge  at: 

% 

985  .-TO 

9-857 

' . ■ --.1 

^T 

70.00 

0.700 

Trailing  edge  at; 

Xij 

2071.50 

20.715 

/ 

70.00 

0.700 

Centerline  of  LHg  feedline 

radially  located  at  0 

= 3^.5° 

TABLE  III.  - MODEL  DIMENSIOKAL  DATA  - Continued. 
MODEL  COMPONENT:  ET  PROTUBERANCE  - PT^g 

GENERAL  DESCRIPTION:  Lightning  rod  attached  to  ET  nose. 


MODEL  SCALE:  0.010 

DRAWING  NO . : VL78-OOOO68A 

DIMENSIONS: 

PULL  SCALE 

MODEL  SCALE 

Length 

30.90 

0.309 

Diameter,  In. 

3.20 

0.3^ 

miE  III,  - model.  DBIENSIONAL  DATA  - Continued. 

MODEL  COMPONENT;  'RUDDER  -.R5  ' ' ‘ ' 

GENERAL  DESCRIPTION:  3 and  3A  Configuration  per  Rockwell  Lines 

VL70-000095  ■ • ' • • • • • 

• * . * • 

Model  Scale  = 0.610  ‘ 

i.  . • , * . . , • 

. DRAWING  NUMBER;  VL70-000095 

DIMENSIONS;  ^ ^ FULL-SCALE  MODEL  SCALE 

Area  - FT2  106.38 

Span  (equivalent)  - IN.  201.0  g.oio 

Inb'd  equivalent  chord  91.589  0>.qi6  • 

Outb'd  equivalent  chord  , 50.833  0.508 

Ratio  movable  surface  chord/  ■ • • 

total  surface  chord  . 

At  Inb'd  equiv.  chord  0.400  0.400 

" At  Outb'd  equiv.  chord  0.400  0.400 

Sweep  Back  Angles B degrees  1 ' 

Leading  Edge  34.83  34.83 

Tailing  Edge  26.25  26.25 

■ »'  * * * * • 

Hingeline  34.83  34.83 

Area  Moment  (Normal  to  hinge  line)- ft3  526.13  ' n.nnnfiiif, 

Product  of  Area  and  Mean  Chord 


TABLE  III.  - MODEL  DIMENSIONAL  DATA-  Continued. 

MODEL  COMPONENT  : EXTERNAL  TANK  - Tgp 

GENERAL  DESCRIPTION  ; . External  oxygen-hvdrogen  tank. 


MODEL  SCALE;  Q.OIQ 

DRAWING  NUMBER  : VL72-0001U.  VL76-000062 


DIMENSIONS  : 


FULL  SCALE 


Length,  In.  (Nose  @ Xj,=328.92) 


Max  Width  , Iri.  (@  X,j,  = 975-675) 
Major 

Mm  Depth , In. 

Fineness  Ratio 


5.65713 


Area  - Ft 


605.534 


Max.  Cross-Sectional 

(@  % = 975.675) 

Btaitfoco  Jfejor  cross  section  594.679 
W.P.  of  Tank  Centerline,  Z,  In. 


WetiEsck 
Base  (On  330.2  Dia.) 


400.000 


594.679 


MODEL  SCALE 

-,.,lfl..46R 

3-332 

3.302 

5.65713 


0.0606 


0.05^ 

0.0400 
0.0595  ' 
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TOTAL  DATA 

Area  (Theo)  Ft^ 

Planform 
Span  (Theo)  In 
Aspect  Ratio 
Rate  of  Taper 
Taper  Ratio 

Sweep’ Back  Angles,  degrees 
Leading  Edge 
Trailing  Edge 
0.E5  Element  Line 
Chords: 

Root  (Theo)  WP 
Tip  (Theo)  WP 
MAC 

Fus.  Sta.  of  .25  .MAC 
•-  W.  P.  of  .25  MAC 

B,  1.  of  .25  MAC  - 
Airfoil  Section 

Leading  Wedge  Angle  Deg 
Trailing  Wedge  Angle  Deg 
.Leading  Edge  Radius 
Void  Area 
Blanketed  Area 


TABLE  III.  - nODEL  DIMENSIONAL  DATA  - Concluded. 

MODEL  COyPONeff;  MIKG-M  in7 ! 

GENERAL  DESCRIPTION;  Configuration  3 per  Rockwell  Lines  VL70-000139B 
NOTE:  Same  as  W103,  except  cuff,  airfoil  and  incidence  angle. 


Model  Scale  = o.oio 

TCST  NO.  DWGr  NO.  VL70-000139B 


DIMENSIONS:' 

TOTAL  DATA  , 

Area  (Tiheo.)  Ft^ 

Planform 
Span  (Theo  In, 

Aspect  Ratio 
Rate  of  Taper 
Taper  Ratio 

Dihedral  Angle,  degrees  (©  TE  of  Elevon) 
Incidence  Angle,  degrees 
Aerodynamic  Tv/ist,  degrees  . 

Sweep  Back  Angles,  degrees 
Leading  Edge 
Trailing  Edge 
0,25  Element  Line 
Chords: 

Root  (Theo)  B.P.O.O, 

Tip,' (Theo)  B.P. 

MAC 

• Fus.  Sta.  of  .25  MAC 
. W.P.  of  .25  MAC  ' 

B.L.  of  .25  MAC 

; EXPOSED  DATA  o . . 

Area  (Yheb)  Ft 

Span,  (Theo)  In.  BP108 

Aspect  Ratio 

Taper  Ratio 

Chords 

Root  BP108 
Tip  1.00  ^ 

MAC  ^ 

Fus.  Sta.  of  ,25  MAC 
W.P,  of  ,25  MAC 
• ; B.L.  of  .25  MAC 

Airfoil  Section  (Rockwell  Mod  NASA) 
XXXX-6A 

Root  b » 

7 

Tlpb- 

Data  for  (1)  of  (2)  Sides 
Leading  Edge  Cuff  n 
Planform  Area  Ft^ 

Leading  Edge  Intersects  Fus  M,  L,  0 Sta 
Leading  Edge  Intersects  Wing  9 Sta 


FULL-SCALE 


2690.00 

,9?6.6^ 

• 2.265^ 
1-177_ 
■..,.Q.2.0IL 

0.5QQ- 

,+^.OQO. 

■ LS.OOO 

35.209  ■ 

689. 24 _ 

■..»7v8S- 

^74.81_. 

■ 1116. 8Q-. 

^97.20  _ 

m,u- 

1752.29 

720.68 

2.058 

0.24~^ 

562.40 

”iTrgr~ 


393.03 

11S5.31 
300.20 
251. 7^" 


0.10 

0.12 


500 


MODEL  SCALE 


0.2690 

2.263._ 

-2^22- 

JL2Q0. 

■1.5QQ- 

--Q.5Q0- 

+2*oo2l 


45^000 

-10 

35.209  ■■ 

6.892 

1.37.S.. 

4.748_ 

.2.992-. 

L.fl2l3 


0.1752 

2.058 

0.2451 


5t62^K>— 
1.3785  - 

3.Q3Q3 

11.85.33 — 

--JUQQ2 

2.,3ia 


0.10 


0.12 


,.n.fn.ia 

■■5.00 — 

in.aak- 
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Notes: 


1.  Positive  directions  of  force  coeffieie'nts,  ’ 
moment  coefficients,  and  angles  are 
indicated  by  arrows 

2.  For  clarity,  origins  of  wind  and  stability 
axes  have  been  displaced  from' the  center 
of  gravity  . 


-0 


& 


a.  General 

Figure  1.  - Axis  systems. 


DATA  SEDUCTIMf 
KETEREMCE 


dimension; 


AREA 

2f90 

I^TB  (c  aad  b) 

1290.3 

II. 

ORUTEH  BOOT  UWrtH 

1290.3 

II. 

TAK  BOOT  I.EVGTB  ' 

1846.905  II. 

OBBrrEI  MRP: 

1089.55 

ZI. 

0.0 

Zo 

37^.9 

n. 

TAIK  MRP: 

% 

1360.1 

IK. 

It 

0.0 

IM. 

416.4 

a. 

. External  Tank  Configuration 


Separation  Posit 


CL 

< 

0) 

00 

• 

ro 

c 

(O 

DATA  FIGURES 


VOL.  1--Figures  4-22 
VOL.  2— Figures  23-51 
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SYMBOL 

OLT-X 

PARAMETRIC  VALUES 

.000 

o 

.583 

OLT-y 

.000 

ALPHA 

□ 

200.520 

BETA 

.000 

OLTALF 

-5.000 

DLTBTA 

.000 

MACH 

5.930 

AILRON 

.000 

ELEVON 

.000 

GRID 

1 .000 

REFERENCE  INFORMATION 


SREF 

2690.0000 

SQ.FT. 

LREF 

1290.3000 

IN. 

BREF 

1290.3000 

IN. 

XMRP 

1089.6000 

IN.  XO 

YMRP 

.0000 

IN.  YO 

ZMRP 

375.0000 

IN.  20 

SCALE 

.0100 

DLT-Z  DLT-Z 


0 1000 
DLT-Z 


FIGURE  4 ORBITER  AERO  CHARACTERISTICS  CDELTA-Y  = 0,  MACH=  5.93.ELEV0N=  0) 
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AEDC  VA422CIA173  ORB  AND  ET  SEPARATINGCORB  DATA] CRTR0053 
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DLT-X 

O 

.456 

DLT-Y 

□ 

200.420 

BETA 

o 

400.420 

DLT8TA 
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GRID 
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z 
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SYMBOL  DLT-X  PARAMETRIC  VALUES 


o 

.456 

DLT-Y 

.000 

ALPHA 

.000 

□ 

200.420 

BETA 

.000 

DLTALF 

-20,000 

0 

400.420 

OLTBTA 

.000 

MACH 

5.930 

AILRON 

,000 

ELEVON 

.000 

GRID 

1.000 

REFERENCE  INFORMATION 


SREF 

2690.0000 

SQ.F 

LREF 

1290.3000 

IN. 

BREF 

1290.3000 

IN. 

XMRP 

1089.6000 

IN. 

YMRP 

.0000 

IN. 

ZMRP 

375,0000 

IN.  , 

scale 

.0100 

DLT-Z  DLT-Z  DLT-Z 


FIGURE  4 ORBITER  AERO  CHARACTERISTICS  CDELTA-Y  = 0,  MACH=  5.93,ELEV0N=  0] 


SYMBOL 

O 


DLT-X 

.B89 
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PARAMETRIC  VALUES 


REFERENCE  INFORMATION 


DLT-Y 

.000 

ALPHA 

.000 

BETA 

3.000 

DLTALF 

.000 

DLTBTA 

;000 

MACH 

5.930 

AILRON 

.000 

ELEVON 

.000 

GRID 

3.000 

SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 


2G90.0000 
1 290 . 3000 
1290.3000 
1089.6000 
.0000 
375.0000 


SQ.FT. 

IN. 

IN. 

IN.  XO 
IN.  YO 


IN.  ZO 


FIGURE  4 0RB1TER  AERO  CHARACTERISTICS  tOELTA-Y  = 0, 


0 1000 
DLT-Z 


MACH=  5.93,ELEV0N^  0] 

PAG 


)00 

)30 

100 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCAL 


AEDC  VA422CIA17D  ORB  AND 

SYMBOL  tX-T-X  PARAMETRIC  VALUES 
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reference  information 

SREF  2B90.0CO0  SQ.FT. 

LREF  1290.3000  IN. 

BREF  1290.3000  IN. 

XMRP  1089.6000  'N.  XO 

YMRP  .0000  IN.  YO 

ZMRP  375.0000  IN.  ZO 
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SREF 

LREF 

BREF 

XMRP 

YMRP 


ZMRP 

SCAL 
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DLt-X 

.641 

200.610 


DLT-Y 

BETA 

DLTBTA 

AILRON 

GRID 


PARAMETRIC  VALUES 

.000  ALPHA  5.000 

3.000  DLTALP  -5.000 

.000  MACH  5.930 

.000  ELEVON  .000 


REFERENCE  INFORMATION 


SREF 

2690.0000 

SQ.FT. 

LREF 

1290.3000 

IN. 

BREF 

1290.3000 

IN. 

XMRP 

1089.6000 

IN.  XO 

YMRP 

.0000 

IN.  YO 

ZMRP 

375.0000 

IN.  ZO 

SCALE 

.0100 

FIGURE  4 0RBITER  AERO  CHARACTERISTICS  CDELTA-Y  = 0,  HACH=  5.93,ELEV0N=  0) 
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OLT-X 

PARAMETRIC  VALUES 
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